INTRODUCTION
In the past decades there has been a growing demand for research assessment. The main reasons for this are accountability and value-for-money considerations on the part of government as the provider of public funding for research (Murphy, 1996) . Until 1993 the Australian Federal Government mainly used research input measures (i.e. competitive research grants) to evaluate the research performance of academic institutions. However, in 1994 the formula for distributing infrastructure funding was supplemented with research output measures (i.e. the number of publications). The quality of publications was not taken into account. Each publication was given the same weight, although books were weighted more heavily than journal articles, conference proceedings and book chapters. As early as 1996 there were calls to develop measures for discriminating between journals, but it was not until May 2004 that the government initiated a formal consultation process about this. This process should result in a recommendation to the Minister 
Bibliometric analyses conducted by ANU researchers under the Research Evaluation and Policy
Project show that Australia's share of ISI publications 2 has increased significantly in the 1990s -from 2.2% to nearly 2.8% -, but that Australia's share of citations is falling further behind most other comparable OECD countries. As a result Australia's ranking on the relative citation index (share of world citations divided by the share of world publications) has dropped from seventh in 1988 to eleventh in 1993 (Butler, 2001 ). The BIE (1996) report shows a decline in relative citation rates from the 9 th place in the 1981-1985 and 1985-1989 period to 16 th in the 1990-1994 period. King (2004) claims that Australia ranks 14 th for the 1993-2002 period on citations per paper. Although these sources provide slightly different figures due to slight differences in calculation methods, the downward trend is very clear. Butler (2001 Butler ( , 2002a Butler ( , 2003a explores a number of possible reasons for this decline and argues that increased performance evaluation with a focus on publication output rather than publication quality is the most likely reason for the adverse impact on Australia's relative citation index. Since the introduction of publications as a quantitative indicator of research output, university output jumped considerably in spite of stable staff numbers and tight funding. Even more concerning is the fact that this rise in output was much stronger for lower level journals than for top journals. Between 1993 3 and 1999 Australian universities share of SCI publications rose by around 20% in the top two quartiles and by 50% in the third quartile, whereas publication in the bottom quartile has doubled (Butler, 2002b) . This pattern was consistent across all fields of research and occurred only in the university sector, not in the other research sectors that were not subject to the same funding formula (Butler, 2003a) . 
METHODOLOGY
Two aspects of research output are measured: quantity and quality. Quantity is measured by the number of papers published by country in the different disciplines. Quality is measured by the average number of citations per paper. Although citation impact scores are by no means a perfect measure of quality 4 , there is a strong relationship between journal impact scores and perceived journal quality (Butler, 2002) 5 and there is probably no better method to compare scientific performance across countries (BIE, 1996) . Both measures were sourced from the ISI Web of Knowledge's Essential Science Indicators. The ESI indicators cover a ten-year plus six-month period, January 1, 1994 -June 30, 2004 I must caution that the ISI coverage of research output varies by discipline. DEETYA 1995 data show that the proportion of journal articles varies from 21.4% in Information Technology, Computing & Communication to 83.9% in Chemistry. Bourke & Butler (1996) show that the use of journal citation rates in the Social Sciences and Humanities is problematic as the ISI's coverage of journal output in this type of research is far less complete. 6 However, this should not necessary bias our comparison within disciplines between countries or any analysis of relative performance over time. Also, printed refereed journals were seen as essential by 97% of academics in the Social Sciences. Only in Arts and Humanities were books seen as more important than journals. (Education for Change Ltd., 2002). Finally, even though ISI journals might not cover the majority of output in the Social Sciences, most academics aspire to publish in ISI journals as these are generally seen as higher quality journals. It is true that countries differ in terms of the importance attached to journal publications. However, while this might impact on the total number of papers (quantity), it shouldn't necessarily influence the impact of the papers that are published (quality).
The Web of Knowledge covers 22 disciplines. The multidisciplinary category was excluded from this study, as there were only eleven countries with more than 500 papers in this category. I included the top-20 countries in terms of either the number of papers published or the number of citations per paper for each discipline, which resulted in a total of 35 countries. 7 Countries with fewer than 500 papers in a particular discipline were excluded for that discipline for the citations per paper ranking. Table 1 shows the comparative ranking of Australian research output in terms of quantity and quality for 21 disciplines. It is clear that Australia's quality ranking generally lags behind its quantity ranking. In fact, virtually all developed Western countries have higher impact scores than Australia. If we perform an overall analysis averaging impact scores for all disciplines, the only countries in this group that Australia leaves behind are New Zealand, Greece, Spain and Ireland.
RESULTS
In addition, however, Table 1 also shows that there are substantial differences between disciplines. Space Sciences, Chemistry and Mathematics show a more than negligible higher quality ranking than quantity ranking. The drop in ranking from quantity to quality is particularly pronounced in Economics & Business. The next most significant drop is for Psychiatry/Psychology and this is only half of the drop for Economics & Business. In Economics & Business, Australia shows a rather unique combination of having the highest discipline ranking in terms of the number of papers (ex equo with Social Sciences/General) and the lowest discipline ranking for citations per paper (ex equo with Physics). The pattern of a high quantity ranking and a low quality ranking seems fairly typical for the Social Sciences. Butler (2003b) showed that although a substantial increase in Australia's share of papers was present in both the Social Science citation Index and the Science Citation Index since 1993, the increase was much more dramatic in the former case. Table 1 about here ============ The fact that papers in the Social Sciences generally have lower impact scores than papers in the Medical, Natural and Physical Sciences and Engineering is not unexpected. Much of the research in the Social Sciences is more context-dependent than research in the other disciplines. Hence research conducted in a particular context might not be relevant (and hence not cited) by researchers working in another context. In addition, the Social Sciences are probably more ideologically based, resulting in a stronger fragmentation into sub-disciplines that work in relative isolation, and hence would not cite each other. Finally, research in the other sciences would seem to resemble a perfect market more closely in that new research findings are distributed more quickly and on a broader scale. In some fast-moving research fields, researchers need to consult on-line working papers on a weekly basis. Contrast that with research in Economics & Business that will be presented at conferences, but might not be available to the general academic public until several years (and sometimes even 5-10 years) after the research was conducted. 8 However, while these differences might explain differential impact scores for different disciplines, Table 2 shows that Australian academics in Economics & Business fare much worse in terms of impact than academics in the same discipline in other countries. The only countries we leave behind are Japan, Germany, China and Taiwan, and only Germany and Japan show a similar drop in position when comparing quantity (number of papers) with quality (impact). Table 2 also clearly shows the dominance of the Anglophone countries in the Social Sciences. The USA, UK and Canada are responsible for nearly 70% of the papers published in Economics & Business. The context-dependency of these disciplines is likely to lead many academics in this field to publish in national journals, most of which are not included in the SSCI. Table 2 about here ============ Because conferences are an important means of knowledge dissemination and network building (and subsequent citations) in the Social Sciences, a lack of conference participation might explain why for some countries quality rankings are lower than quantity rankings. Table 2 The drop in ranking when comparing research quantity and research quality is also apparent at the level of individual Australian universities. Table 3 Table 4 .
============

Information on the number of citations was drawn from the Web of Science database by aggregating the number of citations by country for all articles published in top-20 journals. I compared Australia with other Anglophone countries (US, England 10 , Canada) and with the Netherlands, a country similar in terms of the size of the population. Only regular articles were included in this analysis, i.e. no book review or literature reviews. The results of this analysis can be found in Table 5.   ===============  Tables 4 & 5 about here =============== Table 5 shows that US and to a lesser extent Canadian academics clearly dominate in the top-20 journals.
However, Australia lags behind England and the Netherlands as well, both in terms of the number of toplevel publications per capita and in terms of the proportion of top-level publications over total publica-tions. Even more importantly, whereas the Netherlands and to a lesser extent England have experienced a very substantial growth in the number of top publications over a 20 year period, Australia has only just matched the US growth in this respect (56% vs. 53%). Especially in the second half of the 1990s, Australia seems to lag behind the England and the Netherlands in terms of high-quality publications. The start of this period coincides with the introduction of quantity-based research evaluation in Australia. Therefore, Butler's (2001 Butler's ( , 2002a Butler's ( , 2003a conclusion of changing publication patterns in response to changing funding formulas clearly seems to apply to the Social Sciences as well. In contrast, the Netherlands and the UK have introduced research assessments that focused more on quality, typically asking for the submission of an individual academic's best papers. 11
In terms of citations, the picture is slightly different, but not much more positive for Australia.
For each country, the top 10% most cited articles make up around 50% of all citations. However, citations per article are higher for the US, Canada and England regardless of whether top 10% articles are included or not. Australia fares better than the Netherlands in terms of citations. However, Dutch academics only started publishing in top journals recently and hence their articles have not yet had the same amount of time to gather citations. So Australian academics tend to publish less in highly-ranked journals and even when they do their articles get cited less frequently.
Having North American or British co-authors positively influences the number of citations per article. Of the ten most highly cited articles 12 with Australian authors in top-20 journals in Business & Economics (listed in Appendix 1), seven had a North American or British co-author and in four of these seven cases they were also the first author. Two articles had an author who worked at a British university, but had a secondary affiliation with an Australian university. Only one article was authored by Australian academics only, but even in this case the first author is someone who was born and trained outside Australia and worked at several international universities. This is true for a number of the other "Australian" authors as well. The pattern for the Netherlands in this respect was slightly more positive. Four of the five most highly cited articles for Dutch academics had Dutch authors only. However, of the remaining six articles in the top-10, five were co-authored with US academics (one was co-authored with a Belgian academic). In all cases non-Dutch author was first author.
DISCUSSION
There are several possible explanations for the Australian publication pattern of high volume, low impact and the low level of publications in top journals. First, it is of course not fair to expect Australian academics to be able to compete with academics in top North American institutions, which generally allocate much more resources to research, including from the business community. Government funding for universities has steadily declined in Australia. It is now on average well below 50% and falling. This is below the levels in the UK and Canada and is approaching the average level for US public universities. However, the difference between US public universities and Australian universities is that half of the income of the former comes from sources other than government funding and tuition fees (including for instance investment income, donations, and bequests), whereas in Australia this source of income only accounts for about a fifth of the total budget. Australian (public) universities match US private universities in terms of the proportion of income drawn from tuition fees. 13 The large proportion of income from tuition fees might have negative implications for research quality on three counts. First, it is generally not money that is invested in research. Second, it means universities have to spend a lot of their time and resources on attracting fee-paying (international) students. Third, it means that student/staff ratios are very high and include a large proportion of international students, both of which increase work pressure for academics, leaving them less time to do research. These negative implications are likely to be particularly pronounced in the Business & Economics discipline because faculties in this discipline draw a far larger proportion of their income from fees than faculties in other disciplines. 14 Second, and related to the first argument: Australian universities are at a disadvantage to US universities in terms of the salaries they can offer. US universities can generally offer substantially higher salaries in order to attract top researchers from all over the world. Even though salaries according to the official pay scales might be comparable in purchasing power (Ong & Mitchell, 2000) 15 , US universities generally have a far greater flexibility in their pay scales to reward academic high-flyers (Stevens, 2004) . There is also greater variation in pay across levels and disciplines in the US (Stevens, 2004) . 16 Graduates in Economics & Business can typically find high-paying jobs in industry with much greater ease than graduates in other disciplines. Hence attracting top academics in these fields becomes even more difficult. These differences, however, would not explain why academics in Canada, the UK, and the Netherlands -countries in which academic wages are also lower and more compressed than in the US -still produce more high-quality research output than academics in Australia.
Third, Australian research might be tied to the Australian context and hence be less interesting to international researchers. This might hinder both publication of Australian research in high-level journals as well as limit the number of citations for articles that are published. Without data on the number of Australian manuscripts submitted, we cannot assess the extent of the former problem. Moreover, Australian researchers might self-select and simply do not submit articles drawing on the Australian context to international journals. Inspection of the 230 articles that were published in top journals showed that only a handful of them focused specifically on Australia in terms of context or sample. So whereas the lack of articles with an Australian focus might provide some evidence of the problem of getting Australian research published in top journals, it cannot explain why articles that are published are cited less. In order to alleviate the first problem, Australian academics might need to do a better job in explaining what it is about the Australian context that makes the article interesting to a larger audience (see also Kulik, 2005) Fifth, local Australian research might simply reflect local managerial practice. It is now generally recognised in Australia that Australian managers have never been at the forefront of innovations in management. A much publicised report in the mid 1990s (Karpin,1995) was highly critical about management skills in Australia and claimed Australian managers lacked the very skills that would make successful man-agers in the 21 st century. Most important among those were leadership skills which include teamwork and empowerment, people management skills including managing a diverse workforce, strategic skills, and an international orientation. If Australian management lags behind its international counterparts, it might be more difficult for Australian academics to do innovative research to produce high quality articles.
Sixth, as discussed above, and in contrast to for instance the UK, the Netherlands and New Zealand 17 , the current Australian academic climate seems to reward quantity over quality. Part of research funding by the government is based on the number of publications and one "DEST point" is given regardless of the quality of the publication. Publications in local conference proceedings with very limited peer review and very high acceptance rates carry the same reward as a journal publication in highest ranked journal in the field with extensive peer review and very low acceptance rates. 18 Butler (2003a) claims that every DEST point is now worth $3,000. It is unclear why this policy would impact on Economics & Business more so than other disciplines, although the discipline's focus on instrumental rationality, efficiency & money might lead academics in this discipline to respond more strongly to financial incentives than e.g. Egyptologists. In addition, the pressured existence of academics in these disciplines might lead them to go for the alternative that appears to maximise return on time invested in terms of DEST points and promotion: publication in journals that are ISI listed, but have relatively low quality standards and high acceptance rates. Another reason might lie in the restructuring of higher education in the late 1980s when the separation between universities and colleges of advanced education and institutes of technology was removed.
This was accompanied many mergers and the creation of new universities. As staff in the former colleges and institutes were typically not research-active, the average productivity per researcher declined markedly (Butler, 2003b) . And because the colleges and institutes had a heavy focus on the social and applied sciences, many academics in business faculties in Australia were drawn from non-research active population.
These new academics were typically not well-trained to do research, but were subjected to the same performance evaluation system. I consider it highly likely that their response to this was publication in lowlevel journals. Butler (2003b) provides an interesting analysis of how different university policies can shape publication results by comparing the University of Western Australia (UWA) with the University of Queensland (UQ) 19 . In the late 1980s UWA introduced a new formula to distribute research funds, a major component of which was a publication count. The formula was certainly more sophisticated than the later DEST formula. However, the emphasis was on quantity, not quality. UQ followed a very different strategy, recruiting bright young researchers, including a substantial number from abroad, and providing them with good resources. Both universities succeeded in lifting their publication output per member of staff, but in the case of UWA publications increasingly appeared in lower impact journals, with a subsequent decline in citation impact score that was stronger than the overall decline for Australian universities.
UQ academics on the other hand succeeded in publishing in higher impact journals and improving their citation impact score, against the general trend of decline for Australian universities. This shows that university policies can mitigate (undesirable) government policies and hence senior university management can play a big role in shaping an institution's profile. Engineering. Although the recent introduction of the priority goals "promoting an innovation culture and economy", "understanding our region and the world" and "strengthening Australia's social and economic fabric" give some opening to the Social Sciences and Humanities, the other 18 priority goals remain focused on Science and Engineering.
CONCLUSIONS AND RECOMMENDATIONS
In this paper I investigated publication patterns of Australian academics in Economics & Business. I showed that this discipline followed the general Australian trend of declining impact from the mid-1990s.
However, the gap in Australia's ranking of publication quantity and publication quality was much wider in However, a change in research evaluation to a system that rewards quality as well as quantity might resolve some of these problems. In addition, the examples of UQ and UWA showed that senior management in universities could play an important role in counteracting the impact of undesirable gov- (13) * In the ranking of citations per paper I excluded the countries that had less than 500 published papers. These were usually countries with a very small number of publications, eg. Macao and Ecuador had the highest citation/paper score but published only 5 and 9 papers respectively. 4 A potential problem with bibliometric analyses is that individual papers could skew the overall results. Papers could be highly cited because authors cite their own work or because the paper in question has been discredited. However, given the large number of papers included in bibliometric analyses these potential distortions are likely to be small (King, 2004) . For a discussion of the limitations of the use of impact factors see Amin & Mabe (2000) . Azar (2004) . He indicates an average delay of submission to publication of 26 months, increasing to 31 months for the top-5 Economics journals. It is important to note that this publication delay does not include the delays caused by rejection of the paper by other journals before acceptance. According to Azar (2004) the average paper is submitted between three and six times prior to publication and the average "first response time", -i.e. the time it takes to decide whether to reject the paper or advise a revise & resubmit or acceptance as is -is five months. Assuming the average paper is submitted four times before acceptance, this would add at least another 15 months to the publication delay. Actual delays are likely to be much longer as the authors will usually revise the paper before sending it to another journal. This would bring the average publication delay to 41-46 months plus the time authors take to revise the paper. A publication delay of 4-5 years from first submission would hence not seem unusual in Economics. Please note this delay does not yet include the time it takes to complete the study and write the first version of the paper. 9 While I do realise that some academics in Business & Economics publish in Psychology journals, I have chosen not to expand the analysis to these journals as it would mean including the many academics working in Psychology, which would obscure the focus of this paper. 10 The SSCI lists England separately from Scotland, Wales and Northern Ireland and hence the analysis was conducted for England only as it proved difficult to aggregate the various regions in the UK. For the more generic analysis in the earlier part of the paper I did aggregate the different regions to a figure for the UK as a whole. 11 Research assessment was first introduced in the Netherlands in 1993, while the first Research Assessment Exercise (RAE) in the UK took place in 1986 (then named Research Selectivity Exercise). 12 The 4 th most cited article on this list was actually written by two US academics. Sydney, Australia had accidentally been added to the affiliation of one of the authors. I therefore included the 11 th most cited article instead.
APPENDIX 1 TOP-10 AUSTRALIAN PUBLICATIONS IN TOP-20 JOURNALS BY NUMBER OF CITATIONS
